Background Head growth and anterior fontanel (AF) closure
Results Two hundred fifty newborns completed the study. There cm), respectively, and in full-term and preterm female subjects
The HC of preterms were significantly lower than the fullterms
Conclusions
We found that the HC size of preterms was significantly lower than the fullterms, but no significant differences Brain growth disorders may lead to clinical manifestations of impaired growth and development of children in later life. The existence of a significant relationship between increased HC and brain growth has led to the implementation of basic neurological examinations in newborns to children aged 2 years, including HC measurement. [3] [4] [5] Deviations from normal head growth may provide in AF size between the two groups. GA and BW were associated with HC size, but not associated to AF size. AF size in newborns may differ among races. AF size in Black infants was reported to be larger than that of White infants, and AF size of Indian newborns was also reported to be greater than that of Caucasians. Adeyemo et al concluded that AF size increased with increasing GA, but this correlation was not strong. To date, there has been no global study reporting the incidence of AF abnormalities in infants. Wide variations in AF size may be due to race, sex, chromosomal defects, fetal growth retardation, genetic abnormality associated-syndromes, congenital infections, impaired bone growth, malnutrition, drugs, and toxins.
To date, there has been no study in Indonesia to evaluate the average AF size and the incidence of AF abnormalities in newborns. This study was conducted to determine the average HC and AF size in newborns, the AF size differences between full-term and preterm infants, and also any correlation between GA and BW to HC and AF size in newborns.
Methods
This study was performed at the Cipto Mangunkusumo Hospital from February on preterm newborns, who were delivered by Caesarian section, spontaneously, or vaginally with vacuum extraction. We excluded newborns who were small for gestational age, had intrauterine growth retardation, or had a history of congenital anomalies known since the prenatal period, such as congenital hydrocephalus, meningocele or skull bone defect-related syndromes.
clinical data were obtained from history-taking, physical examination, and medical records. Measurements of HC and AF were conducted at three different age. HC measurement was performed at the largest occipito-frontal diameter. Results of HC measurements were plotted in HC growth curves of Nellhaus and Fenton. AF measurement method was the average value of the anteroposterior and transverse diameters. Measurement of HC and AF at the three different times was performed by the same method and examiner. HC and AF size differences between preterm and full-term infants was analyzed, as well as the correlation between GA and BW to HC and AF. Table 2) .
There was a significant difference in HC size the full-term subjects revealed that HC or AF size in male subjects did not differ significantly from those of there were no significant differences in HC or AF significant change in HC or AF size from the early stage respectively). A correlation test of GA and BW to HC size 
Discussion
There has been no study to date in Indonesia on the average AF size in newborns. Characteristics of subjects in several previous studies on AF size in newborns have been quite diverse, though some studies involved only subjects with mean BW above that AF size varies widely in both newborn males and newborn females, leading experts to conclude that factors other than race may impact AF size in newborns. These factors include gestational age, gender, manner of birth, chromosomal defects, fetal growth retardation, genetic abnormality associatedsyndromes, congenital infections, calvarial growth disorders, malnutrition, drugs and toxins. Our results were similar to several previous studies, in that we also observed a wide variation of AF size in our newborn subjects.
Many studies have been done globally to study the effect of race on AF size differences in newborns.
In our study, median AF in cm). These results were similar to those obtained et al and Adeyemo et al. We found the median HC in full-term and preterm subjects respectively, similar to results from Nellhaus 24 and Fenton. 25 Duc et al 26 et al found no significant differences in AF size between fullterm and preterm newborns. GA and AF size were significantly correlated in preterm newborns only at birth, but there was no significant correlation between AF size and gender. 26 AF size tends to be greater in male than in female infants, especially in the first 6 months to one year of life.
However, we found that GA and gender did not affect AF size differences in newborns. These results may be due to the limited number of preterm subjects, compared to the number of full-term subjects in our study. The mean GA for preterm subjects was also 35 weeks, close to full-term GA. AF size in male infants tended to be larger than that of female infants, but the difference was not statistically significant. However, HC size between preterm and full-term infants differed significantly. We observed a significant correlation between GA and BW to HC size, as HC size increased with increasing GA and BW. These results were similar to those obtained by Duc et al 26 et al and et al However, we noted no significant correlation between GA and BW to AF size, similar to previous studies, as there were wide variations in AF size in newborns.
In the full-term subject group, AF size for -2 than 3.2 cm, and 33 subjects with AF size smaller with the idea that AF size should not be more than needed for monitoring and early detection of possible developmental disorders associated with suspected intrauterine brain growth disorders. Based on our results, AF measurement should be done routinely, along with measurements of HC, while noting that given the wide AF size variations in the normal population, smaller or larger fontanel sizes may not always be accompanied by HC abnormalities. HC measurements in full-term and preterm subjects were similar to those of previous studies. 24, 25 The mean HC in full-term male subjects was 34 cm A limitation of this study was its cross-sectional design. There was no follow-up over time. Therefore, we could not make conclusions about subsequent changes in HC and AF size during the first year of life. Determining the normal size of AF in newborns, as well as determining the number of newborns with AF size abnormalities could not be done in this study. Another limitation was the sampling carried out without "matching" GA, so that by the end of our study, we found considerable differences in numerous full-term and preterm infants.
In conclusion, GA and BW were associated with the size of HC, but not significantly associated with AF size. AF size between preterm and full-term infants also was not significantly different.
